The dinuclear (R,R)-tartrate nickel(II) complex, [Ni2((R,R)-C4H4O6)2 (H2O)4]2·10H2O, has been synthesized and its crystal structure has been determined by single-crystal X-ray diffraction. The structure consists of two independent nickel (R,R)tartrate units and ten water molecules. Each unit contains two (R,R)-tartrato dianions chelated to two nickel ions (5.049(2) and 4.994(2)Å for Ni(1)-Ni(2) and Ni(3)-Ni(4)), with the use of two hydroxyl oxygen atoms and two carboxyl oxygen atoms as donor atoms. The coordination geometry for each nickel ion can be described as octahedral.
For more than a century, nickel metal has been known to be a very active hydrogenation catalyst. 1 As Raney nickel, or supported on pumice, silica, or alumina, nickel has been used extensively to catalyze the hydrogenation of C=C, C=O, and similar bonds in unsaturated organic molecules. It has been found that such nickel catalysts can be modified by immersion in an aqueous solution of an asymmetric amino or hydroxyl acid. Since pure nickel tartrate (or sodium nickel tartrate) is unable to catalyze hydrogenation in the absence of metallic nickel, a dual-site mechanism is proposed. Hydrogen is dissociated on the surface of nickel metal particles, followed by migration of H atoms to the tartrate complex, where they become attached to the adsorbed substrate molecule in two separate steps. This model suggests that the Ni atoms in the nickel tartrate complexes serving as catalytic sites have two vacant ligand positions available, for adsorbed hydrogen and for substrate. Herein, we report the synthesis and crystal structure of the hydrated nickel(II) (R,R)-tartrate complex [Ni2((R,R)-C4H4O6)2 (H2O)4]2·10H2O ( Fig. 1 ).
An aqueous solution of sodium tartrate (Na2(R,R)-C4H4O6) and nickel(II) sulfate was slowly heated to 70˚C, and kept at this temperature for 20 h. A greenish precipitate formed, which was washed with water and dried. The light green crystals of the title compound were obtained by recrystallization from water at room temperature for three days.
The results of an X-ray structure determination are given in Tables 1 -3 . The structure was solved by direct methods and refined by least squares on Fobs 2 by the SHELXTL software package.** The structure is shown in Fig. 2 . The structure of the title compound consists of two independent dinuclear nickel (R,R)-tartrate units and ten water solvent molecules. Each nickel atom is coordinated by four oxygen atoms from two halves of two different tartrate dianions, forming two fivemembered chelate rings, via chelation through the hydroxyl and carboxyl groups. The octahedral geometry around each nickel ion is completed by two water molecules. Bond lengths and angles for each tartrate ligand are normal. 2 The Ni-O bond distances are in agreement with those found in similar structures. 3 The five-membered chelate rings (-Ni-OCCO-) are being all almost planar, with the maximum deviation from a Fig. 1 The chemical scheme of the title compound. 
